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(57)Abstract: 

PROBLEM TO BE SOLVED: To excellently correct an aberration and secure a large 
numerical aperture while securing a large projection area in a projection optical system, 
by providing only a single aspheric lens surface, setting a focal length of a group of first 
to sixth lenses and a distance between an object surface and an image surface, and 
satisfying a specific condition. 

SOLUTION: From a reticle R side, L1 1 to L64 are constituted by a first lens group 
having a positive refracting power, a second lens group having a negative refracting 



power, a third lens group having a positive refracting power, a fourth lens group having 
a negative refracting power, a fifth lens group having a positive refracting power, and a 
sixth lens group having a positive refracting power. Further, when the first to sixth lens 
groups have a focal length of f1 and a distance between an object surface and an 
image surface of L, conditions of f1/L<0.7. 0.1<f6/L<0.7. 0.1 5<f2/f4<4, and 
0.05<f3/f5<12 are satisfied. 
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(57) 

.ao. mi (i = i~6) u>xmmj^Kmmif 

/L<0. 7. 0. I<f6/L<0. 7. 0. 15< 
f,/f4<4> ;SWO. 0 5 <f j/f 5< 1 2J&:«>^f2|^ 




<t^mW- 1 1 -2 9 7 6 1 2 



f,/L<0. 7 
0. I<f6/L<0. 7 
0. 1 5<fi/f4<4 
0. 0 5 <f j/f 5< 1 2 

(Hb. f 1 : Huie^ 1 U>X^©*e;^SggS 
±2 : iiid^ 2 P >XSf ®M;SSggt 
fa : Bui3^ 3 V >XS¥®fiR;SE§SE 
f 4 : HUl3^ 4 1/ VXS^CDM^ffiSI 

f 5 : 1513^5 lx>XPffl^,;SSggS 
f 6 : mmm 6 I' VXPwM^^SEgg 

1/>X^. ^J.^Jfe< 1 t$^CDIEb>X^4*b. 
flufBII4 l/>X-g¥{i. {J>/c^ < 2:(:j{©ftU>X*^-r 

0. 1 < Vcn/vci><0. 9 5 

© Vcp : ilulBII:. U >X Lcpi^;>:^ ^® 

VcN : iKlBfib>XLcN<^r\y^Sc 

X$:2*aWL. l>rtl©ffl^'gr;t3-tiU>Xt)f?JHB (5) 



El M ^ fp] ( t M U > X L AN ^ 1^ f* ffl O ® ( t fc IE 

niEm^^h"^ \y >X6DfjgBa \y >x Lan^ie >x l 

'r^l/>X3^(i^Mb>Xcfc 19 s&)1^f*ffl^ceSU. E. 

iUTOD^f^ ^ii^-T'i) <r ^ ^I^SlCh^^lS^JI 1 6 6D 
V^-rti:^)> 1 ig|B«8®f^i^^^^o 
I r-ANz/rAPi I < 6 
0. 1 < Van/vap<0. 9 5 
mu. Fanz : mJ§Bjau>XLAN®l§2fficDffl^^S 
Tapi : SuiBIEU >XLap®II 1 
Van : mJlBS b >X Lan^^T 
Vap : H5tBIEl/>XLApCDr ^y^S 

[HijRJss] lugB^ 1 i^>x^¥{i. mif^mt^^miz^w^ 

«ytcflH*fqI«tfcIEl/>XLBP^fMy^lH]S^fp)ft;tfii 

l/>XLBN^;^)^6^^IEMffl^-&^-ti'l/>X^^L. M 
IEftffl^^t)-y-l/ >XcDmJiBIEU >XLBP^ft >XL 

( I Tbpz I - I Tbni I ) / ( I rBP2 I + I rgNi I ) 
< 1 . 0 

0 . 1 < Vbn/ Vrp< 0.95 

{HL> Tbpz : mjHBIEl/>XLBP©^2MCDa]^*g 
Fbni : MaBai/VXLBN®^ 1 ScOffl^^^g 
V BP : ml eBIE U > X L bp^D T' ^Wi 
Vbn : mJsBjft W>XLBN^^:^^y^S( 

n^^ 1 jard«cDf^^*^^^o 

n3PB.>n5P •••• (10) 

fib. n3p„ : mJlBlga l^>XpiC^^ns^>?'d:< 

1 ^^®IEl/>XO^.#r^ 

nsp : flHB^S U >XWtC^^n'5^T ©IE Ix >XcDH 
n34P>n34N (1 1 ) 

et. n34P : mmm^ vyxmtmA ^vxeiic^^ 

n^±TCDIEl/ >X(Diairr*cD¥-:t'>)fia 

n34N : HUfiBma U>Xff^|g4 b >X8¥(C1|-S 

T®gi^>XCDHrr^^CD¥i^jfi 

[BSaIcJS 1 1 ] iUTcD^f^h^ffijiir^ngjR® 1 - 1 Oco 
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0. 0 0 3 <NA2XY/L<0. 1 

Y : m±i'^m 

[iHAltll 1 2 ] Suiam 1 ly >Xm(Dm 1 b >X(7)^ 1 ® 

^m^m 1-11 cDv^rn^?)^ i jRfBii®s^*^mo 

I f n/f 1 I >0. 2 5 

flu. fn'mt^mi\y>:<m(Dmi\y>x(DmMmm 

f , : BulBS 1 \y >XfflfoDM;^£ggt 

{ii}^^«ic(H]^cff^^$n. m 1 U'>xi¥(Z)ii2 u>x(i 
^ii*:^ 1-11 (Dl^•rtl;^)^ 1 mmmco^mit^^. 

r,/fi<-0. 4 
ri/f2>0. 7 

fib. ri : Hu33m 1 vyXfflf®^ 1 1/>XCD|| IffiCD 

f I : 1 vxpct^m^^ss^i 

f 2 : tuHBII2 U>X?¥©m^Eggt 

^3U>XPh. ScDja*f:tj4^-r^ll4 l/>X§¥h. 

f,/L<0. 7 

0. I<f6/L<0. 7 

0. 1 5<f,/f4<4 
0.05 < f 3/f 5< 1 2 

fl L. f 1 : HuSH^ 1 \y yxncommm 

f 2 : fwTdai 2 b >XPcZ)^.;^Sggt 

f 3 : iMtBa? 3 1/ :yxmom.^Wim 

f 4 : MHBf5 4 l^>Xfp0j^;MSEa 

f 5 : iJuBB^? 5 1/ yxmcom^mim 

f 6 : rKSBai 6 V yXMomMMt 



[0 0 0 1 ] 

[0 0 0 2 ] 

^^h'tZ)^^^lg)S±(Dy^^->4. -^Ji/N. ::b'5'XXL/ 

i^^o ::cT% iA^3^(Z)^ K;i/b^ i^— s^^ii. 

6SiS L ooiR^ 4 (CiSiE -r ^ T^z 

[0 0 0 3] 

fiiiS U o o JRII;?)^^ W tcMiE ^ ti. U t) t IB □ m 
[0 0 0 4 ] 

•fe 2fijiJ^:A±a);y^:^*;f^cemL. fMmjit^^mic. ie 
(Drnmiji-^T^mi \yyxmt. ^(Dmtfx-jj^'^^-t:^ 

^ms ]y>xm-t. iEo)mry~j:}^t^T 6 \y>xmt 

U>Xfru«:^U^< hsfe) IffiiYfL. Mo, 

f i : m i U VXfff-CDfif^/^lEggll ( i = 1 - 6 ) 
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i^m^ 1 1 - 2 9 7 6 1 2 



f,/L<0. 7 •••• (1) 

0. 1 <f 6/L<0. 7 •••• (2) 

0. 1 5<f2/f4<4 •••• (3) 

0. 0 5<f3/f5< 1 2 •••• (4) 

[ 0 0 0 5 ] jEcDmifrtj^n^m 1 uyxm-it. j-v^ 
ftffiffl © iS N A -lb r^r^mz. ^ic ^tm^mcD 

[0 0 0 6] ( 1 ) f^. ^tC^ffliK^^^N'^ >^ 

ct <M.LE1-'5;^46CD^(^)T-fe5o ^f^^iC (1) CD±IS^ 

McDBifxti^M^'r^^cDXh^o ^f^xt (2) ®TPM 

m^. ^f*®mW^^iR^^^^^>x^®{b^#Sfe(S^). 
SU<^^v^o ^ft-iC (2) ®±^4^gxSh. ^ 

[ 0 0 0 7] ^(^iC (3) ii. £(c-<^j/iy/^-;L/ft§/J^ 
^< (OiC3fi<) bT. fil^m^m^^SgfMLoo, ft 

(3) ©TPS^Ii;lS^. SI4 b>XI¥6D;^i3,rr-;j^^il2 
U>Xfff(^^,*T/jlC>:^lUTffl^|&^iC|§< 7^cCS?^c(5=?) iECO 

-^^yyj^-)vmt^-x^ <^'i.r^o mic. ^i^m (3) 

i^o (4) it. >'^'^>;< J:<J3l<l'ii|XMhnviKM 

^ fill IE L o o n > y ^ ^ h fs: n ^ -1^ ^ ^ fl 1" ^ T^c <ii^ ct) 



'5:iR^>'N'^>X^*fiJ#T-^^(.^c 51? iC. ^f^t^5S; (4) ® 

[0 0 0 8] ±mo:)m)M^m^tz^izit. m 1 b>x 
>xh4*L. me m^izT^^mtm^^ 

0 jiiCIE >X Lcph a b >X LcN^ 
^^Sffl^'&t)ii-l^>X*{J.^:fe< Ifm*1-Sc:^:d5 
ff^bv^o ^2b>XS¥(i. {J^^cC < h ^ 2 l^co 

ft U>Xha>^< ltjcCDIEl^>XhS:WL.. mSU 
>Xmt. ^J.^^< hsfe) 2*iC(Z)IEl/>X^*b. ^4b> 
XS¥(i. 2t&:cDg[l/>X**rsCh:()>»^ 

[0 0 0 9] :*;^0^^C^D^/^T^i. < ^ -fe 1 ffi 

c^)|Ni*ffil/>Xffi;()^;^^/^e)ttTl^S;^)^ ccD^NScSii. 

[0 0 10] m5\y>x^^izmm^mmT^ 

ztizj^^x. mNAizmr^ium. ^izm<fL(Dmm^ 

iz'r^z.ttm^\^<. Bm(DmtiLm^mi^^^§iz 
It. lyyxmmxmmfj^^m^w^mz'r^ztmi'^ 

tt^x^^o ^mi^ AXf2:imytmmcDi^B^^m 
yxm\'iz-^m~mmcoiyyxm^mm'r^:zttm-^ 
[0011] ^tz. m4 uyxm^itms i^vxpim 

So <^J^{i\ ^ 1 U>Xe¥^c#J$SSmv^Sh. 
[ffiJR^^IilEf s::^/?)5T-§So 112 u>X-g¥^c^^iS® 

^jcAfi0M(DiR^ {m^MizMjit^-r^xm 
MiiiLmcDrti) <T^z.tt^x^^o msuyx 
m-^itme uyxniz-mm^mi^^t. -^jzzi-^\u-& 

^-Dxt). ^ CO ¥ f-r ¥rffife s wmmuux ic rnu mmco 

[0012] mz. *^6a/icD^6 uyxmit. Slater 

y ^mt'^mt^ ^ ^bmiz-iE u >X Lcp^ ft \y 
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H^m^ 1 1 - 2 9 7 6 1 2 



vcp : IEU>XLcpCDr^y^S( 
Von : Mly > XLci^CDT ^WL 

0. 1< Vcn/ Vcp< 0 . 9 5 ( 5 ) 

[0 0 13] ^tz. meuyxmit. mmm^^t^'^iy 
(5) ^mrziTztt^-miT^i^^^o ^fts; (s) 

[0014] mz. ^mmcom i u >xm^±. mi^mt^ 

^mizmmizmm^mirrzniyyxL^tmtmiz&m 
^mftziEuyxLf^tt^^t^^miEm^-^t^'^uyx 

hIElx>XLAp{iSv^t::[^JgbTiSM^ti. C(Z)^IEM 

^-^tJiii^vxi^^ 1 \y y xm^^o^ii^mizT&^^mizm 

m^ti (ctDiEffitcti. i^U>XLANs LApicJ:oTl« 

m^n^^m^uyxitm i i^vx^cD^^^tces-r^i/ 

( I repzl - I Tbhi I ) / (I 
0 . 1 < Vbn/ Vbp< 0.95 

(9) fi. 1a^*^c3£l^«^c^D^v^T. jsi^s^Mt^jji^cz)^ 
tzdd(D^i^r^$>^. vtzt^-oxztihcom^^cDmm^ 

[0 0 16] mc. -^mMlZ:^l^Xit. 
n3Pm:^3 U>X-piC^^nS'J>^c^ < h ^) IftcOIEU 
>X©H*T* 

nsp : ^5 l/>X^tC^StU^±TcZ)IEl/>X(Z)S#f* 
n3Pa.>n5p •••• (10) 

^mmir^rzmzm'^^m:^^t^^^fmtHm^ti 
htK m±.^u^'^9m^<miEr^fzmz[±. ^(d% 

^(Dfz^. ::ne6D^^«S(^^(Ct!iix>Xh UT^ 5 

)vmt^ ot^i mtix {^wmi^tmm h d . ^ tzif^^^^-. 

0.0 0 3 <NA2X Y/L< 

tii^m^-^mrzr:z}itmi^ Ll^o 

[0019] ^f4-it (12) (i. ^fe^ly^^^JC njfig^o^ogagJl 



Tm ' ^^>XLANi^^2ffi(7:>Efl]**fl 
Tap, : IE U >X Lap^D^ 1 MCOfffl^^g 
Van : U > X L an® ^iS( 
Vap : TEVyXLj^cDT^y^m. 
tLtzt^. 

I TANz/rAPi I <6 •••• (6) 

0. 1 < Van/vap<0. 9 5 •••• (7). 

[0 0 15] :^%m(Dmi\y>:^mit. ^i^mt^ 
^mjzmi^mizam^m'ytziEuyxLifhmmiziBm 

^\^]i~^tzM]yy:XL^^tt^^tj:^i£nm^^tD-\^yyx 

::(7)IEMfflc5^^t)ii-l^>XfZ)HUHBIElx>XLBP 
h©L/>XLBN^d:Sl^iC|^^gLTiBa^n. CIOIEftffl 
(5^^t3-y:lx>X(i^ 1 b>XS¥F^CDftfJJtC3£V>'SJ^CiBffl: 

(cfc DIE5SiC(i. f3ob>XLBP. LBN^-ct^TtS^ 
^tU^^m^>X{i^ 1 ly>Xm(D^^lZiiLm^^\y> 

{iU. repz : IEl/>XLBpCD^2MCDffl^*g 
r-BNi : :^l^>XLBN®lllS^7)a^ififl 
Vbp : lEI^ >XLBP®r ^y-^fC 

Vbn : S > X L bn<^ 

ti^tzt^. 

r BP2 I + I BNl I ) < 1 • 0 
(8) 

•••• (9) 

0) It. ms ]y>xmiz:^\,^xiit. z^n^cDyt^un^ 

l.tzi)^'::>Xm^^ (10) ^mtz^t^l^t. Z2>/^ 

^ htjij^^m^m^zttmmizt^^o 
[0 0 17] Mz. -^mmiz:^i^xi,t. 

n34P : ^3 ly>XM^m4\y>XmiZ^^nZ±X0:^ 

IE u >x©ja*f ^(5D¥±afii 

n34N : 1^3 l/>X^hll4 \y > XmiZ^^n^±X(D 
n34P>n34N ••••(11) 

tj::^m'^^mrztztmT^Li^o (i i) 

tzfztlz^i). zi>^-^^ V^^yt'^mziBi^^X. ^^yy 

^'^'-jvmm^^^izm^t'':>^jj^&^izmAE'r^zLt}^x 
[0 0 18] mz. :^mmz:^i^xit. 

Y : m-M^m 

L :mmt^^mm^xcomi 

0. 1 •••• (12) 

^i)cox$)^o ^n^A (12) co±pM^)iix.^h. M^T- 

^d: ilXil ^ o h >J< ^ n ^ ^i^feji^f* 4bH > t . 
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i^m^ 1 1 -2 9 7 6 1 2 



St (1 2) (DTm^mx^^t. nmit'^-^m^M-xitL. 

i^mit^-m^mmT^r^mzit. ^ftit (12) ©tkb 

[0 0 2 0] mz. '4^mmzjo\^^rit. mi uyxmcD 
m 1 y X(Dm imtmtmicmi'zmm^ ti. miiy> 
xm(Dm2\yyx{tM\y>:xizj:-Dxmm^n. k-d. 

I f n/f 1 I >0. 2 5 •••• (1 3) 

ti::B^^^^mrz'r:zttm^Ll^o ^f^-iC (i3) it. 

i^m&u^cDmjEizm-jjmm^-^^ ^ :z t^ji < . ^ic^ 

^M^T^. ^tc. mi \y>xmim(DBmizj:-z^x. 
[0 0 2 1 ] i\kyj. m 1 \y yxmcom 1 \y >xcogi 1 a 

r, : mi vyxmcomi \yyx(omimo)i^m^m 

r,/f i<-0. 4 (1 4) 

ri/f 2>0. 7 (15) 
:^d: ^ ^ ^ « -r f# ^ T ^ C ^ -fe # ^ o 
[0 0 2 2] ^ft^ (13) ®:^^tc(i. ^21^ yXt^ 

(6) . (7) \zn\i^^n\yyxi.^\zpm\.. 

*Sd:i^*^T-^?^co b^^b. ^f^S; (14). (1 

5) (D^^\z\±. mi uyxh:m2u>xi)\ ^n^^ti 

m'l"^ (6) . (7) {C^{t^^b>XLAN^iEb>X 

Ltzt^-z>xmm^m(DmiE'pma\miiLm(ommit. mi 

ztlzrji^o ^ff^ (14). (1 5) it. ^(OtaMz 

ij^^'&^d:^i^^m:^~r^i)(oxh^. m^i^^mtz^r^i^ 

[ 0 0 2 3 ] 

m^'^it. \y'f^'y)V7sT--y2±\zmM^niz\y^^)V 

R s i^i- \zmm 1" s o u ^ ^ ;b R ® y 1 ^ - > mi p A ^ 

i^b/!:M*:>teii. n^it^lhSlZ^-DX. ^J^ny.'r- 

y 4 ±ic«fl^ tifc -^xyNWcoi^^rfiiic. - > p A 

CDft^Sftl'^o C-5 bT U^^:7;u_h0y^^7->p A7b5 



[0 0 2 4 ] E12. 1215. gl8;^t>'1211 1 ii. ^K\.^t\. 
*fg0^e<J:^J^g$*i^^CD^l. ai2. m3Sl>'^4|| 
j5E i^ij © > X f« H ^ /j^ b T I ^ ^ o ^%mm(r:>VkW^%^- 

NA2 i^mmwium : o. 5 7 

/? (IST^fg^^) : 1/4 

Y («;^f^K) : 2 1mm (g^tiMt^tOilgti 4 2 m 
m) 

A (S^PiSS) : 3 6 5 . 0 nm 
A A (SftfIS) : ± 3 nm 

[0 0 2 5] ^^ffi^ijCDSi^^^mhsb. U^^)\yRm 

t^^miz. iEcDmffrtj^mT^mii^>xmt. mom 

l/>Xg¥^. fti^)a*f::^*«T^m4 b>X8¥^. IE© 

xutms uyxmcDmizmi'f^tix^.^^o ^tz. 
mmt^. mmimcDij'yxU'ti^mLx:^^^ iwico 
mumxyyxm (m^. ^w^n\^tzm) ^m4u>x 

mzn-oxi^^o 

[ 0 0 2 6 ] mimmmcomiuyxmit. u^^ji^r 
mizmm^\^iftz?^:=^x:^xnyyxLii. oj^jwjm 
izmm^mi-fz^^T.iJXMuyxLiz. 3fecDi^ai^ 
>XLi3. Li4^ Li5^ :^zr^3:-y\vjmizB'm^i^i-ftz 

::<zzX:^7.miyyXLiet^^t^^o m2 yyXM^t. ^ 
auyXLzi. 2^CDmBlyyXL22. L23. RXJ^ly"^ 

^juRmizBm^mfrz?^:=^x:^xnyyxL24t^t^tj: 

§0 ms yyx-mts i^^^;i/RfjJic[H]M^fS]{tfe^^ 
xti:^iE\yyxh^^^ y^^}VRmizBm^n^'ftz?^^ 

X:^7.m\yyXL:iz^ ;i/R#JtCCDfflSlRl(t?t ^ - 

y^:^>!;iElx>XL33. J^XJ^21tfC(DmauyXL34. L35 

t^^t^^o m^yyxmit. me^vyXL^i. 
#J^c IHIffi^ fp](t 2 ^ :^ 1/ >X L42. 

L43. 2^(DmByyxL44^ L45. Rv^x^^^juRm 
izBm^mfrz^^:^:^7.jEuyxL4st^hti:^. ms 

yyxLsi. mayyxL^2^ )VRmizBm^\^} 

{ftz^=:^Xt}7.MyyXL^:^. '^□iv'xWfiJ^ZlHia^ fqltt 

rz?(^:=-7.ti7.nyyxL5,. 2-^kcomdhyyxL^^. l 
56. \ wfij izmw\^\^{i-rz;< :=^7.ti 7.i£y y X 

h^^t^ht^ho m^\yyxmt. ^j^j^v^m^zmm^n 

(t;t^-X:^7NlEP>XL6i. ^:x./\'^miZ.Bm^mi 
tz^^Xi:} 7.giUy X L62x x/N WffitC CfllSj^ foKt ;t 

y zz7.iJ7s-iE\yyXL^:^. Sif ^;'3i7\Winy^ClHI]Ii^fpl{t 

[ 0 0 2 7] m2mmmit. mi uyxmmi ^>x^> 

l/-^^;i/RfiiiJ(c lilIif{i^rnj(-t/t^->c:^j>^iEU>XL„lc 
ctoT/f^/jJc^n. 35 1 U>Xfffm2 U>X;!)^niijnilU>X 
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^ ^ W #J ic EI B * f^U 1 1 7t y< X IE P > X L 4 1 iC J: o T 

CO 0 2 8 ] msmmmcom i uyxmi^. mm\y>x 

al/^WflJ^ClH]ffi^ fpitt ^ >b ;^ ft b >X L 16^?)^ ^ 
^2 b>Xff(i. f^dil/>XL2i. 3-^(DmB\yy 

XL22. L23. L24. ^^t>'f^fli/>xL25:^)^?)^^o m 

IEUVXL31. 2^jrCDfi^dbU>XL32. L33. RXfO:r, 
^ N W ffl (CIHI ffi ^ fp] { t ;t ^ :^ X IE b > X L 34 ;?)^ ^ ^ 

><^X;trXft l^>XL4ix L42^ 2 ^(Dff^lHI L/ >X 
L43. L44S ^T/f^ai^>XL45^^^^^o ^5b>X 
Pii. W^^;URffliCEIB^fR]{t^^^X:^XIEU'>X 
L5i> 2ftCDf?Sai/>XL52. L53. V^^;i/RffiiJICiy] 
[ii4fpI{tfeX:::X:^jX*l/>XL54. (^ai/>XL55. 
^rjcr> ji/s w« Of] ffl* [pjft y ^X :tf X IE I- >X L 56 

;^:::^X:^XIEb>XL6ix i^SEI >X Lgz^ ^fil^VX 
L63. r^lHIlx>XL64> :5^t>''>ai7NWffliJicEIM^fS](t;^c 
p<:=-X;^XIEb>XL655?)^'&^^^o ^45lffl<^J<i. ^3 

[0 0 2 9] C®d^>> ^HSE«^*)> U>XL6i7!)^ll5 
i3U?^cIEU>XLcp^C^/EU. l^>XL6z3?)^ftl/>XL 



z(y)^ 



yVr 



cNi'-WiS^^o Mic, u>XL63^iEl^>XLcptc:S:^j;& 
b>XL64*Ml/>XLcNiC^/?&'5''^o f^d:;b-^^ 

6U>XPii. SufBL;^cM<?^^t)^^>X^ 2ffl^-r 
§0 St^c. mi^li1^Jh^2|^SS«'r'(i. U>XLi2^ 
L 13/?)^ ^ tl^" tl fl5 13 L ill > X L AN ^ IE > X L AP 

^r:is ^mmmt^. i/^XLis^Lie^^^n-^'tiSuiB 

[0 0 3 0] J^Toa 1 - 4 ^C. ^tl^'tim 1-^4^ 

mm(Dmrzt. mm^^i'-i^^ (i) - (i 5) 

ffliNo{il/^iJ7;i/Rfij5^)^^cD§V>Xffl®#-^. ^2ffl 

?*(DU>XSiST(Z)*lfl±CD£ggt. ^4ffln(i*^PiS« 
AlCjo(t^^lx>X(DH*f^. ^5ffli viiiS:ftilii±A A 
JC:fe(t^^l/>Xco:?'^y-xgJ^. ||6ffl(i^lx>XCD#-# 
*^^"ro lx>X#^tCfv|-Ufcfa-^(i. P{iIEP>X^?N 

v= (n- 1) / (n.-nj 
n_ : A- A AiC45{tSM*T^ 
n, : A + A A(c45(t^JB*r^ 

[0 0 3 1 ] Sfc^ lfflNo»:t3*EP^f^U;^cU>X®«i 
l^i^B^^L. ^^£MU>Xffi^Cov^T©^2flir^i. 



= +Ay^4-By^+Cy^+Dy 



10 



y 
z 

r : 
K : 
A. 



[0 0 3 2 ] 
[«1] 



/c 



N o 


r 


d 




n 








0 


OO 


75.711588 








R 




1 


-560.52361 


22,646845 


L 


.51183 


631.11 


L„(N) 




2 


-597.19192 


1.109233 












3 


2796.88016 


13.865415 


1, 


.61265 


277.85 


Li2(N) 




4 


303.67789 


13.175357 












5 


443.18647 


36.686155 


1.46393 


717.04 


Li3(P) 


Lap 


6 


-289.81658 


0.462181 












7 


245.01051 


35.773192 


1. 


.51183 


631.11 


Lh(P) 




8 


-935.07502 


0.462181 












9 


215.77051 


32.283789 


1. 


.51183 


631.11 


L,5(P) 


Lbp 


10 


-1411.49344 


0.924361 












11 


6281.07629 


10.500000 


L 


.61265 


277.85 


L,6(N) 




12 


125.70265 


21.708595 












13 


359.36002 


24.033590 . 


1. 


.61548 


458.63 


L2,(P) 




14 


-318.42861 


0.462181 













- 7 - 



!\^mW- 11-297612 



15 


-836.77257 


12.941054 


1.50442 


554.31 


L,,(N) 


16 


136.44453 


35.210251 








17 


-231.85488 


12.941054 


1.51183 


631.11 


L,3(N) 


18 


274.68052 


25.126079 








19 


-169.35603 


16.213110 


1.46393 


717.04 




20 


-1029.96916 


23.092857 








21 


-1850.11314 


46.576550 


1.61548 


458.63 


L3,(P) 


22 


-253.98164 


26.940813 








23 


-141.36237 


18.487220 


1.47458 


539.97 


L32(N) 


24 


-237.45747 


1.217593 








25 


-2117.42903 


24.957747 


1.61548 


458.63 


L33(P) 


26 


-336.57384 


0.462181 








27 


1255.96000 


28.219456 


1.61548 


458.63 


L34(P) 


28 


-415.96245 


0.462181 








29 


333.63763 


29.500000 


1.61548 


458.63 


L35(P) 


30 


-1908.14787 


2.660876 








31 


248.79832 


31.063871 


1.61548 


458.63 


L4i(P) 


32 


-23479.61750 


1.087555 








33 


6559.57756 


16.280979 


1.50442 


554.31 


L42(N) 


34 


436.94786 


6.344350 








35 


882.99247 


14.789776 


1.47458 


539.97 


L43(N) 


36 


138.75391 


32.413514 








37 


-225.06862 


11.092332 


1.61265 


277.85 


L44(N) 


38 


242.61373 


29.472767 








*39 


-140.21068 


10.367598 


1.61265 


277.85 


L45(N) 


40 


1350.73328 


7.263517 








41 


-873.17180 


24.553932 


1.51183 


631.11 


L46(P) 


42 


-266.17433 


1.734113 








43 


— 


25.152725 






AS 


44 


-940.80486 


23.317417 


1.61548 


458.63 


L5i(P) 


45 


-215.08725 


0.483043 








46 


455.49713 


43.775022 


1.46393 


717.04 




47 


-326.23770 


10.473409 








48 


-261.92042 


20.798123 


1.61265 


277.85 


L53(N) 


49 


-394.04567 


7.000000 








50 


691.74753 


21.075431 


1.61265 


277.85 


L54(N) 


51 


320.53860 


5.546166 








52 


369.74440 


41.596245 


1.46393 


717.04 


LssCP) 


53 


-647.05271 


0.462181 








54 


622.43484 


29.579552 


1.46393 


717.04 


L56(P) 


55 


-694.21526 


1.000000 








56 


184.87220 


31.355648 


1.46393 


717.04 


LsyCP) 


57 


389.67979 


4.688174 








58 


129.95615 


41.424851 


1.51183 


631.11 


L6,(P) 


59 


277.75711 


4.621805 








60 


306.56586 


24.722637 


1.61265 


277.85 


L6ii(N) 


61 


89.39697 


24.833212 








62 


96.38614 


45.042703 


1.51183 


631.11 


L6:^(P) 


63 


1848.72202 


1.000000 








64 


1007.48113 


42.472466 


1.50442 


554.31 


L64(N) 



- 8 - 



1 1 - 2 9 7 6 1 2 



[0 0 3 3] 



65 353.70429 

66 oo 

No=39 /c^O.O 



3.924362 
13.621805 

A = -0. 779527x10-9 
C= 0.695185x10-17 



B= 0 
D= 0, 



W 

,232875 x 10-12 
671026x 10-20 



( 1 ) f i/L=0.327 

(2) f6/L=0.363 

(3) f2/f4=1.35 

(4) f3/f5=1.01 

(5) Vcn/vcp = 0.440 ; 0.878 

(6) I rAN2/rAPi I =0.685 

(7) Van/vap = 0.387 

(8) ( I TbpzI - I Fbni I ) / ( I rgpzl + I Frni I ) =-0.633 

(9) Vbn/ Vbp = 0.440 

(10) n3p„=l. 61548, n5p = 1.494 

(11) n34p=1.598, n34N=1.536 

(12) NA2XY/L=0. 00961 

(13) 1 f u/fil =55.19 

(14) iSffi^^cCU 

(15) j^ffl^cL 

[^2] 



No 


r 






d 




n 


V 








0 


oo 


75.331260 










R 




1 


-827.98436 


22.646845 


1 


.51183 


631. 


.11 


L 


u(P) 


2 


-629. 


12537 


1. 


.109233 














3 


-49672. 


13540 


13.865415 


1 


.61265 


277.85 


L 


12(N) 


4 


302.00000 


16. 


.631831 














5 


417. 


99165 


38.404161 


1 


.46393 


717.04 


L 


.3(P) 


6 


-286. 


20535 


0, 


.462181 














7 


270.00000 


32.577871 


1 


.51183 


631. 


,11 


L 


14(P) 


8 


-1071. 


80362 


0, 


.462181 














9 


206. 


49981 


34. 


.018987 


1 


.51183 


631. 


11 


L 


15(P) 


10 


-1406. 


69909 


0. 


.924361 














11 


3165. 


27594 


10.500000 


1 


.61265 


277. 


85 


L 


16(N) 


12 


126. 


56023 


22.496462 














13 


391. 


93241 


23. 


.832057 


1 


.61548 


458.63 


L 


2l(P) 


14 


-307. 


37150 


0.462181 














15 


-793. 


13448 


12. 


941054 


1 


.50442 


554. 


31 


L 


2z(N) 


16 


137. 


75349 


34. 


, 944724 














17 


-215. 


00000 


12. 


,941054 


1 


.51183 


631. 


11 


L 


2:i(N) 


18 


293. 


50015 


25, 


,109121 














19 


-167. 


96525 


15. 


820899 


1 


.46393 


717. 


04 


L 


24(N) 


20 


-997. 


19101 


21. 


883907 














21 


-1858.44272 


46. 


642524 


1 


.61548 


458. 


63 


L 


.3i(P) 


22 


-244. 


83458 


24. 


289258 














23 


-138.91200 


18. 


487220 


1 


.47458 


539. 


97 


L 


3z(N) 


24 


-233.56678 


1. 


046877 














25 


-2082. 


11272 


24. 


957747 


L 


.61548 


458. 


63 


L 


.r»(P) 


26 


-333. 


34638 


0.462181 















nmW- 1 1 - 2 9 7 6 1 2 



27 


1269.69072 


28.849751 


1 


.61548 


458.63 


L34(P) 


28 


-415.96245 


0.462181 










29 


334.91585 


29.368446 


1 


.61548 


458.63 


L35(P) 


30 


-1687.44880 


2.993737 










31 


249.21212 


31.357225 


1 


.61548 


458.63 


L4i(P) 


32 


20105.74792 


1.000000 










33 


4047.72901 


16.511582 


1 


.50442 


554.31 


L42(N) 


34 


423.15524 


5.865626 










35 


812.61591 


14.789776 


1, 


.47458 


539.97 


L43(N) 


36 


137.82869 


33.079053 










37 


-210.00000 


11,092332 


1, 


.61265 


277.85 


L44(N) 


38 


249.70870 


28.207701 










*39 


-141.03159 


10.760543 


1. 


.61265 


277.85 


L45(N) 


40 


1293.04110 


7.256599 










41 


-893.51707 


24.806692 


1. 


.51183 


631.11 


L46(P) 


42 


-268.94121 


1.849245 










43 


— 


25.107582 








AS 


44 


-918.86927 


23.355686 


1. 


.61548 


458.63 


L5l(P) 


45 


-213.06690 


0.483043 










46 


468.74844 


43.569113 


1. 


.46393 


717.04 


L52(P) 


47 


-322.72600 


7.467766 










48 


-261.87745 


20.798123 


I. 


.61265 


277.85 


L53(N) 


49 


-392.77333 


6.657594 










50 


689.43962 


21.075431 


1. 


,61265 


277.85 


L54(N) 



51 


320.57911 


5.546166 












52 


369.74440 


41.596245 


1.46393 


717.04 


L55(P) 




53 


-647.05271 


0.462181 












54 


619.51094 


29.579552 


1 


.46393 


717.04 


L56(P) 




55 


-692.62236 


1.000000 












56 


184.87220 


31.249270 


1 


.46393 


717.04 


L57(P) 




57 


396.86067 


4.362319 












58 


130.04891 


41.345178 


1 


.51183 


631.11 


L6i(P) 


Lcp 


59 


280.55580 


4.621805 












60 


309.41136 


24.506037 


1 


.61265 


277.85 


L6,(N) 


LcN 


61 


89.25621 


25.480490 












62 


96.20383 


45.146535 


1 


.51183 


631.11 


LgaCP) 


Lcp 


63 


1848,72202 


1.000000 












64 


892.07419 


42.465562 


1 


.50442 


554.31 


L64(N) 




65 


352.06713 


3,924362 












66 


oo 


13.621805 








W 





No=39 /c=0.0 A = -0.227291 xl0-9 B= 0. 346806 x 10-'^ 
C= 0. 156434 xl0-'6 D= 0.906171 x10-20 

( 1 ) f ,/L=0.321 

(2) f6/L=0.356 

(3) f2/f4=1.33 

(4) f3/f5=1.00 

( 5 ) v,;n/vcp = 0.440 ; 0.878 



- 10 - 



11-297612 



[0 0 3 4] 



(6) I rAN2/rAP, I =0.723 

(7) Van/vap = 0.387 

(8) (I r„p2 I - I r„Ni I ) / ( I rspz 

(9) Vbn/ v„p^0.440 

(10) n3p,= l. 61548, n5p = 1.494 

(11) n34p=1.598, n34N=1.213 

(12) NA^xY/L^O. 00961 

(13) I f „/f , I =12.34 

(14) igffl^cL 



+ I Vm I ) =-0.370 



( 1 5) Mffl^U 



No 


r 


d 




n 


V 




0 


oo 


85.006400 








R 


1 


-1848.31943 


21.000000 


1, 


.61299 


277.50 


L„(N) 


2 


371.84209 


11.776824 










3 


892.31150 


34.000000 


1, 


.50442 


554.31 


Liz(P) 


4 


-1401.04452 


0.960063 










5 


1376.44231 


47.540022 


1. 


.61551 


458.31 


Li3(P) 


6 


-311.54263 


0.960063 










7 


192.07975 


34.700292 


L 


.61551 


458.31 


Lh(P) 


8 


1226.05340 


0.960063 










9 


251.63935 


26.933098 


1, 


.61551 


458.31 


Li5(P) 


10 


3192.83151 


1.000000 










11 


3000.00000 


20.378976 


1. 


,61299 


277.50 


WN) 


12 


110.11451 


23.433801 










13 


293.89072 


32.696222 


1. 


,48746 


675.15 


L2,(P) 


14 


-287.28092 


0.960063 










15 


-2880.52371 


16.377244 


1. 


61551 


458.31 


L22(N) 


16 


127.60010 


33.086367 










17 


-161.20539 


14.148950 


1. 


61551 


458.31 


L23(N) 


18 


502.78381 


30.784330 










19 


-105.17786 


13.852945 


1. 


61551 


458.31 


L24(N) 


20 


6399.89522 


5.138838 










21 


6223.14094 


36.181903 


1. 


48746 


675.15 


L25(P) 


22 


-161.10995 


0.480032 










23 


-323.64830 


25.921709 


1. 


61551 


458.31 


L3i(P) 


24 


-190.80278 


0.480032 










25 


3966.92072 


33.602216 


1. 


61551 


458.31 


L32(P) 


26 


-363.22615 


0.480032 










27 


429.03811 


46.900000 


1. 


61551 


458.31 


L33(P) 


28 


-1583.03005 


0.480032 










29 


226.47272 


32.883639 


1. 


61551 


458.31 


L34(P) 


30 


1256.86213 


0.480032 










31 


222.53085 


27.828033 


1. 


61551 


458.31 


L4,(N) 


32 


138.51455 


0.960063 










33 


138.06181 


22.362652 


1. 


61299 


277.50 


L42(N) 


34 


118.45479 


36.250355 










35 


-290.16789 


12.960855 


1. 


61299 


277.50 


L4.3(N) 


36 


250.54330 


31.040748 










*37 


-140.92049 


12.960855 


1. 


61299 


277.50 


L.m(N) 



11 - 



!l^mW- 11-297612 



38 


1400.00000 


1.000000 








39 


823.67505 


22.081456 


1.48746 


675.15 


L45(P) 


40 


-757.22146 


8.488440 








41 


— 


21.110024 






AS 


42 


-421.69106 


23.041519 


.1.48746 


675.15 


L5i(P) 


43 


-212.25342 


0.480032 








44 


1360.01767 


29.759708 


1.48746 


675.15 


L5^(P) 


45 


-265.46122 


0.480032 








46 


768.05064 


26.881772 


1.61551 


458.31 


L53(P) 


47 


-576.03798 


20.447527 








48 


-217.87602 


22.081456 


1.61299 


277.50 


L54(N) 



49 


-402.32048 


0.480032 












50 


609.15717 


53.000000 


1 


.61551 


458.31 


L55(P) 




51 


-482.86923 


0.480032 












52 


198.79561 


34.632296 


1 


.48746 


675.15 


L56(P) 




53 


730.40073 


0.480032 












54 


150.65377 


52.914637 


1 


.48746 


675.15 


L6i(P) 


Lcp 


55 


6961.50010 


2.886589 












56 


-4502.08206 . 


15.361013 


1 


.61299 


277.50 


L62(N) 


LcN 


57 


111.23674 


11.137576 












58 


174.57007 


28.734981 


1 


.48746 


675.15 


L63(P) 


Lcp 


59 


-580.00000 


0.960063 












60 


-1439.21059 


17.675644 


1 


.61299 


277.50 


L64(N) 


LcN 


61 


185.76015 


7.765253 












62 


85.01034 


46.117068 


1 


.48746 


675.15 


L65(P) 




63 


364.60024 


1.701328 












64 


oo 


16.030397 








w 





No=37 a:=0.0 A= 0. 111669x 10-8 B= 0.224930 x 10-12 
C= 0.228194x10-17 D= 0.490033x 10-20 

( 1 ) f i/L=0.298 

(2) f6/L=0.355 

(3) f2/f4=1.29 

(4) f3/f5=0.966 

(5) Vcn/ vcp = 0.411 ; 0.411 

(6) I r^Nz/rAp, I =0.417 

(7) Van/vap = 0.501 

(8) (I rBpJ - I Tbni I ) / ( I FbpzI + I Vmi I ) =0.0311 

(9) Vbn/v8p = 0.605 

(10) n3p„=l. 61551, n5P=1.539 

(11) n34p=1.590, n34N=1.614 

(12) NA^xY/L =0.00962 

(13) SI€^c»:L 

(14) ri/f i = -4.99 
(1 5) r,/f,= 15.28 

[0 0 3 5 ] [^4] 
Nor d n v 

0 oo 83.672944 R 



- 12 - 



i 



11-297612 



1 


-2405.43872 


17.501714 


1 


.61299 


277.50 


Ln(N) 


2 


408.08291 


11.908440 










3 


1155.38955 


33.523971 


1 


.50442 


554.31 


Li2(P) 


4 


-1202.08870 


0.960063 










5 


1160.03840 


53.000000 


1 


.61551 


458.31 


Li3(P) 


6 


-329.89077 


0.960063 










7 


210.00000 


41.935873 


1 


.61551 


458.31 


Lh(P) 


8 


2531.35786 


0.960063 










9 


281.03668 


29.718289 


1 


.61551 


458.31 


Li5(P) 


10 


1425.62013 


1.000000 










11 


1229,18375 


20.484681 


1 


.61299 


277.50 


Li6(N) 


12 


111.80247 


21.740735 










13 


317.44048 


29.174399 


1 


.48746 


675.15 


L2i(P) 


14 


-278.69677 


0.-960063 










15 


-1472.45926 


14.500000 


1 


.61551 


458.31 


L22(N) 


16 


135.66008 


33.042382 










17 


-152.00000 


12.755868 


1 


.61551 


458.31 


Lz3(N) 


18 


561.59661 


30.013413 










19 


-105.32590 


13.852945 


1 


.61551 


458.31 


L24(N) 


20 


6146.78624 


4.587657 










21 


6724.64787 


36.244896 


1 


.48746 


675.15 


L25(P) 


22 


-160.10170 


0.480032 










23 
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